The transition elements Topic
Transition elements -variable oxidation state, redox and precipitation reactions, and complex compounds. Chemistry and colour.
Level Timing 20 min.
Apparatus (per group) w
One student worksheet w One clear plastic sheet (eg ohp sheet) w Magnifying glass. ). The colour changes to green due to vanadium(III) ions (V 3+ ) and possibly to lilac due to vanadium(II) ions (V 2+ ) (although this species is a strong reducing agent and is very air-sensitive).
Chemicals (per group)

Chromium
A red precipitate of silver chromate(VI) is seen. This is an interesting example of the modification of the colour of a coloured anion (yellow chromate(VI) by a colourless cation (silver(I)).
Manganese
The deep purple colour of the potassium manganate(VII) gradually fades, first to the brown manganese(IV) oxide then to the very pale pink manganese(II) ions. (Manganese(II) compounds in solution usually appear virtually colourless. However, a bottle of a solid manganese(II) salt -eg the sulphate -is pink.)
Iron
A yellowish colour (due to iodine) starts to form as the iron(II) oxidises the iodide. Addition of starch produces the characteristic intense blue-black colour of the starchiodine complex.
Cobalt
The addition of one drop of ammonia gives a deep green precipitate. Addition of further ammonia gives a green or brown solution.
Nickel
The addition of sodium hydroxide produces a greenish precipitate of nickel(II) hydroxide.
Copper
The addition of ammonia gives a light blue precipitate of copper(II) hydroxide together with the deep blue tetra-amminocopper(II) ion.
Zinc
A white precipitate of zinc hydroxide is observed. (Zinc is not a transition metal because it only has one oxidation state in its compounds and the Zn 2+ ion has a full d-sub-shell.)
Safety
Students must wear eye protection.
It is the responsibility of the teacher to carry out a risk assesment.
The transition elements
The purpose of this experiment is to examine some of the solution chemistry of the transition elements.
In particular you will be looking for evidence of complex formation and change in oxidation state -two important general characteristics of transition elements.
Instructions
1.
Cover the worksheet with a clear plastic sheet.
2.
Put two separate drops of the solutions of each of the elements from vanadium to zinc in the appropriate boxes. Observe and comment.
Do the experiments for each solution of each element as described below on one of the drops in each box only (the other drop will act as a reference). In each case, observe carefully and try to give explanations for your observations: 
Questions
1.
Which element among the ones that you have tested does not behave as a transition element?
2.
Why is this?
